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EVERYTHING POINTS TO 


Profitable Performance 


WHEN YOU STANDARDIZE 
ON JOHN DEERE EQUIPMENT 


plow, harrow, planter, cultiva- 
2 tor or digger—-take a tip from 
leading potato growers and 
standardize on John Deere 
quaiity-built equipment. 


From the very first, John 
Deere equipment has been de- 
veloped with a close knowledge 
of the grower's needs. 

Today, the widespread popu- 
larity of John Deere One- and 
Two-Row Planters (with the 


PLANTERS 


One- and two-row planters with the 


famous John Deere t2-arm picker famous 12-arm picker wheel) 
wheel. Write for folder. 


and the modern line of Level- 
Bed and Angle-Bed Diggers is 
evidence of continued leader- 
ship. 


You owe it to yourself to in- 
vestigate the John Deere qual- 
ity line—the complete line of 
tractor and horse-drawn po- 
tato-growing equipment. Your 
local dealer will do everything 
he can to fill your needs. Write 
to address below for free liter- 
ature, 


DIGGERS 

One- and two-row level-bhd diggers 
famous for gentle handling, fully de- 
scribed in digger 


JOHN DEERE, Moline, Illinois 
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KILLS CORN BORERS 


CUTS ON FROZEN GROUND It cuts corn stalks into chaff, .. 


Your Improved Heavy-Duty 
Wood's Model 50 Rotary Cutter “##ls borers outright or expoges 
cuts cornstalks or stubbles on them for birds toeat. Borers can- 
any field in any weather. Safety ‘ 

skids available to protect blades not survive in a clean plowed 
... decrease power requirements 


and save fuel. Just boltthemon. field. Cut stalks assure clean 


CUTS AT ANY HEIGHT plowing, add humus to your 


Adjustable to cut at ground level _ soil, increase fertility and tilth. 
or any height up to 14 inches. 


\ Send Free folder describi 
We Wood’s Rotary Cutter. 
rain Stubbles N 
Flax Stubbles [ALL 
istles Oregon 
Alfalfa Cl 
iinois 
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bushels per acre is the officially measured 1949 
record yield for Pennsylvania and was obtained by 


E. R. Spory of Boswell, Pa. Mr. Spory used C-O-C-S exclusively for blight pro- 
rection on his 45-acre planting right up until harvest. This 1949 Pennsylvania 
record holder believes that his selection of C-O-C-S as a fungicide had much 
to do with his record yield. He points out that... 


1 C-O-C-S kept late blight out of his This protection mp produced a 
potatoes while blight losses in other high yield of highest quality potatoes 
nearby fields were heavy. ...well matured, excellent keepers. 


2 There was no injury to potato foliage 4 C-O-C is easy to use... mixes readily. 


760 bushels to the acre were produced by a grower who 
| in VERMONT | used C-O-C-S exclusively as a protection against blight. A 
1949 record. 


C-O-C-S protection gave one grower a record of 
In NEW HAMPSHIRE 671 bushels to the acre. 


Not only does C-O-C-S serve potato growers, squash, lima beans, celery, carrots. Your local 
it also has proved its value as a safe and effec- Niagara held representative will be glad to 
tive fungicide dust or spray for other crops discuss with you the many outstanding ad- 
such as tomatoes, cucumbers, melons, peppers, vantages of C-O-C-S protection ——— 
primary interest is in helping local 
— —4 growers produce better crops at lower 
Magara cost with these better 
CHEMICAL DIVISION programs. A Niagara representative 
worked closely with each of the 
FOOD MACHINERY AND CHEMICAL CORPORATION growers whose 1949 records are men- 
Middlepert, New York tioned above. Write to us and we will 

ask one of them to call on you. 
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THE EFFECT OF VARIOUS DEFOLIANTS 
ON POTATO VINES AND TUBERS IN WASHINGTON? 


Avery E. Ricu 


The State College of Washington, College of Agriculture, 
Pullman, Wash. 


(Accepted for publication, January 15, 1950). 


Potato-vine killing has become a common practice in eastern United 
States, eastern Canada, and England (a) to prevent late season spread 
of virus diseases, (b) to prevent over-sized seed potatoes, (c) to prevent 
spread of late blight, and (d) to facilitate harvesting the crop (2, 3, 4, 
8,9). However, this practice has not been widely adopted in the potato- 
growing regions of the West, probably because of frequent appearance 
of xylem discoloration in the tubers following the use of an herbicide* 
(3, 6). The type of discoloration referred to here (Fig. 1) is distinctly 
different from net necrosis which is confined to the phloem, from the 


— 


Fig. 1. — Potato tubers showing various degrees of xylem discoloration following 
the application of certain chemical defoliants to the vines. 

*Personal communication from N. S. Wright, Dominion Laboratory of Plant 
Pathology, Vancouver, B. C., Canada. 

1Published as scientific Paper No. 884, Agricultural Experiment Stations, 
Institute of Agricultural Sciences, State College of Washington, Pullman. 
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stem-end xylem discoloration referred to by Folsom and Rich (5) as 
stem-end browning, and from several other types of tissue discoloration 
in potato tubers (1). Why this disorder occurs more frequently in 
Washington and British Columbia than in the eastern states and eastern 
Canada is not known. It may be due to climatic conditions, soil varia- 
tion, varietal differences, or to some other factor repeated or combina- 
tion of factors. Apparently xylem ring discoloration is not a problem 
in England, nor did it appear to cause any difficulty in Rhode Island 
when the writer and commercial growers used sodium arsenite in large 
scale tests. Regardless of the cause, it has been and still is a real 
problem in the Pacific Northwest. 


In the fall of 1947, a number of chemicals which were available on 
the market were being used with some success for potato vine killing in 
other parts of the country. These were applied on Russet Burbanks at 
Pullman, Washington. The list of chemicals, rapidity of kill, and in- 
cidence of xylem discoloration are given in table 1. The potato vines 
were beginning to mature when the herbicides were applied, which 
probably accounts, in part, for the small amount of damage to the xylem 
tissue. 


TasLe 1.-—Effect of various chemicals on potato vines and tubers when 
used as defoliants in Eastern Washington in 1947. 


CHEMICAL PER CENT OF VINES KILLED 
1 day 3 days 


Atlas A 1/30 20 
Atlas A 1/15 25 
Atlas A 1/5 4o 
Copper Sulfate 10 
Sinox General 

Chipman General 


Check 10 


In the fall of 1948, a more comprehensive test was undertaken with 
Russet Burbank and White Rose, the two most popular varieties in this 
area. Table 2 lists the chemicals and concentrations used, and the re- 
sults obtained are recorded in table 3. There was a marked difference 
in the rapidity and total amount of defoliation which took place follow- 
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ing the application of the various herbicides. For example, kerosene 
killed only 5 per cent of the White Rose vines in two days, while “Shell 
30” killed the vines completely in the same length of time. There was 
also a very marked difference in the amount of injury to the xylem, 
ranging all the way from a negligible amount to 96 per cent of the 
tubers seriously affected. The amount of defoliation of Russet Burbank 
varied from a slight amount to 100 per cent, and the amount of tuber dis- 
coloration ranged from 1 per cent to 96 per cent. A more rapid kill was 
obtained with this variety than with White Rose, and more damage 
was done to the tubers. In general, herbicides which caused the most 
rapid death to plants also produced the most damage to the tubers. 
This appears to be true especially of the phenol compounds. These 
compounds may be absorbed by the plant and carried down into the 
tubers; or possibly a substance already present in the plant itself may 
be responsible for producing the distinct grayish-brown xylem ring, 
often extending the entire length of the tuber. Discoloration of the 
tubers following defoliation by flame throwers* or frost would indicate 
that it may be caused by the latter. The arsenites gave a rather rapid 
kill with less injury to the tubers. 


TABLE 2.—Chemucals tested as vine killers. 


Com MERCIAL NAME SCIENTIFIC NAME CONCENTRATION (100 GAL.) 
Atlas A 


cent 
Chipman General |Dinitro-o-sec. Butyl Phe-| qt.+10 gal. Diesel oil 
| nol 45 per cent 
Dow Contact Dinitro-o-sec. Butyl Phe-|? 8@!.+10 gal. Diesel Oil 
nol 
Dow General ‘Dinitro-o-sec. Butyl Phe- qt.+10 gal. Diesel oil 
nol 55 per cent 
Simox General |Dinitro-o-sec. Amyl Phe-|' qt.+15 gal. Diesel oil 
| nol 
Shell 30 82 per cent Petroleum hy-| 10 per cent (10 gal.) 
entachlorop 
Cresent Aerodefoliant (Calcium cyanamid 100 ths dust per A. 
\Mono sodium cyanamid | 
Blue vitriol ‘Copper sulfate CuSO,+10 Ibs. 
a 
Arsenite Sodium arsenite 15 Ibs. NaOH+6 Ibs. 
As,O, 
Sulfate of ammonia ‘Ammonium sulfate 100 Ibs. 
Sulfate of ammonia \Ammonium sulfate Ibs. 
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Kraus and Dietz (7), working in Idaho, reported that 1 pound of 
ammonium sulfate dissolved in 1 gallon of water and applied at the 
rate of 100 to 200 gallons per acre gave a satisfactory kill of Bliss Tri- 
umph potato vines in about 10 days. However, it was not satisfactory 
when applied to Netted Gems. It will be noted in table 3 that doubling 
the amount of ammonia increased markedly the rapidity of kill without 
causing an increase in tuber discoloration. This material also has the 
advantage of being non-poisonous, non-inflammable, readily available, 
and a nitrogen carrier. 


Sulfate of ammonia, and copper sulfate were compared on a rather 
large scale at Colville in the fall of 1948. Sulfate of ammonia was more 
effective than copper sulfate, killing over 50 per cent of the vines within 
a day or two, and eventually killing most of the others. About a week 
after the two chemicals were applied a heavy frost killed all the vines. 
Tuber samples from the areas killed with the sulfate of ammonia, copper 
sulfate, and by frost alone were collected, cut, and examined. About 30 
per cent of the tubers from the vines killed by frost showed slight xylem 
discoloration, whereas only 15 per cent of the tubers from the vines 
which were partially or wholly killed by either of the two chemicals 
were similarly discolored. None of the tuber discolorations in this lot 
was serious enough to impair the seed value. It is possible that sulfate 
of ammonia may find wider use than heretofore as an herbicide. 


In western Washington where dews are frequent and heavy, Cyana- 
mid Aerodefoliant has been used with fair success by the seed potato 
growers. However, mechanical devices (Retobeaters), which defoliate 
the plants and partially shred the vines, are gaining in popularity. A 
survey of the 1948 crop indicated that neither the Aerodefoliant nor the 
mechanical beaters caused any appreciable amount of xylem discolora- 
tion. 


SUMMARY 


Two years’ results with various methods of killing potato vines are 
discussed. Most chemicals which killed the vines rapidly also produced 
an objectionable xylem discoloration in the tubers. This was especially 
true of the phenol compounds. Ammonium sulfate killed the vines 
fairly rapidly when applied at the rate of 200 pounds per acre in 100 
gallons of water. The xylem discoloration was not serious. Mechani- 
cal vine shredders are gaining in popularity and may replace chemicals 
as a means of hastening maturity. A survey showed a negligible 
amount of tuber discoloration as a result of this method of killing the 
vines. 
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SEED POTATO CERTIFICATION IN CANADA" 
S. G. Perrin 


Plant Protection Division, Dominion Department of Agriculture, 
Charlottetown, Prince Edward Island, Canada 


(Accepted for publication, January 15, 1950) 


Seed Potato Certification in Canada had its inception “a 1914 with 
the discovery in our Eastern Maritime Provinces of the powdery scab 
disease. At that time it was feared that this disease might become as 
serious as apparently it had become in some parts of Europe; that fear 
however was soon proved to be groundless and the embargo placed by 
the United States against Canadian potatoes was soon lifted inasmuch as 
powdery scab, was also found to be present there. It might be mentioned 
here that powdery scab is very rarely found today ; the disease evidently 
has almost completely disappeared. 


It was during the period 1914 to 1918 that potato growers in 
Southern areas such as Long Island, New York, New Jersey, Virginia, 
as well as in Bermuda and the West Indies, were alarmed over the rela- 
tively low yields they were getting from northern grown “seed” potatoes. 
This led to experiments conducted by the various Departments of Agri- 
culture to determine the cause and nature of the trouble. At the same 
time some of these areas put on what was known as seed source tests 
to determine where the best seed might be found. Prior to 1914 very 
little was known of mosaic or leaf roll but it was soon realized, once 
these investigations were started, that these degeneration or running out 
diseases, as they were called at that time, were the principal offenders. 


We had in Canada an organization known as the Canadian Seed 
Growers’ Association. This organization orginally was composed of 
growers of seed grain and of potatoes, who were endeavoring to pro- 
duce registered stock of various kinds. It was from such sources that 
much of our earliest efforts on improvement of seed potato production 
came into being. 


In 1916 in Prince Edward Island and in New Brunswick there 
were found a few strains of Irish Cobbler and Green Mountain which 
were practically free from disease, and in some cases entirely free from 
mosaic and leaf roll. It was these lots which formed the nucleus of seed 
potato production in Canada as we know it today. 


1Contribution No. 81 from the Division of Plant Protection, Science Service, 
Department of Agriculture, Ottawa. 
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ORIGIN 


Seed Potato Certification in Canada had its origin in 1916 in the 
Maritime Provinces with the organization centered in Prince Edward 
Island. By 1921 every province in Canada except British Columbia was 
producing certified seed under official inspection and standards. British 
Columbia came into the Certification picture in 1924. The earliest ex- 
ports of “Seed” potatoes as such were from Nova Scotia to Bermuda 
with the Garnet Chili variety. In fact, it was because of the poor yields 
obtained there that led to the earliest experiment for the control of 
mosaic and leaf roll. This work was conducted in Prince Edward Island. 


Acreages under inspection up to 1921 were relatively small with 
only 7,900 acres entered for inspection for the entire Province of Canada 
for that year. The years from 1922 to 1931, however, saw a tremendous 
increase in acres entered for inspection which reached a peak of 38,424 
in 1931. The next decade, which includes the depression years, had 
fluctuating acreages with a low for that period in 1936 of 20,083 and a 
high of 48,100 acres in 1940. During the years of World War II the 
acreages remained fairly constant but have increased considerably 
since that time to a high of 72,700 entered for inspection in 1949. 


PRODUCTION 


The bulk of Canadian seed potatoes has been produced in Prince 
Edward Island and New Brunswick with the former province having 
more than 50 per cent of the total acreage of all Canada. Prince Edward 
Island is ideally situated geographically for the production of disease- 
free seed; situated in the Gulf of St. Lawrence, it is separated 
from the mainland at its nearest point by ten miles of water. This 
isolation no doubt has had much to do with the relatively low percentage 
of disease found, and perhaps helps to inhibit the spread of virus dis- 
eases due to insects which are found in greater abundance in areas con- 
tiguous to large tablestock-producing areas. 


The estimated production from the 1949 acreages which passed 
field inspection are as follows: Foundation Class 1,631,000 bushels 
Foundation-A Class 7,677,600; and Certified Class 9,676,600 bushels. 
The total estimated production for all of Canada was 18,985,200 bushels. 


This division of Certified seed into three classes was decided upon 
to give purchasers the Foundation or Foundation-A stock for seed 
reproduction and the Certified class for growers of tablestock. However, 
the tendency today is toward the purchase of the higher classes even 
for tablestock production. 
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Foundation Classification is given only where the field has been 
planted in tuber units with an extra space between the units, and has 
shown on first inspection to have not more than 0.5 per cent total all 


diseases and on second inspection has not more than 0.1 per cent all 
diseases. 


Foundation-A Classification is divided into two parts: (1) For 
those fields planted in units, the first inspection reading shall not exceed 
3 per cent total all diseases of which not over I per cent may be of 
virus diseases, and on second inspection a reading of not over 2 per cent 
total all diseases of which not over 0.5 per cent may be virus diseases. 
(2)For fields not planted in units, the tolerance allowed on first in- 
spection is I per cent total all diseases of which not more than 0.5 per 
cent may be virus diseases and on second inspection 0.5 per cent total 
all diseases of which not over 0.1 per cent may be virus diseases. It 
will be seen that for fields not planted in units the standard is practical- 


ly the same as for Foundation stock. This is done to encourage more 
tuber unit planting. 


For the Certified Classifica‘ion a total of 5 per cent total of 
all diseases is allowed on first ins. ection providing not more than 3 per 


cent are virus diseases, and for second inspection the tolerance is 3 per 
cent total for all diseases of which only 2 per cent may be virus diseases. 


All fields entered for inspection in Canada must be planted with 
either Foundation or Foundation-A seed stock, and in Prince Edward 
Island all tablestock growers must use Certified seed of one of the 
three classes. This ruling has the effect of reducing virous diseases and 
such other diseases as bacterial ring rot to an absolute minimum. 


In Canada more than twenty varieties were listed for inspection in 
1949. 


REGULATIONS 


Regulations and standards for seed certification are uniform 
throughout Canada. That is to say, that which applies in the provinces 
on the Atlantic coast also applies to British Columbia on the Pacific 
Coast. Administration of the Canadian Inspection Service is conducted 
through the headquarters staff in our capital at Ottawa. This admin- 
istration is under the direction of the Chief, Division of Plant Protection, 
Science Service, Department of Agriculture, Ottawa. Each province in 
turn has a District Inspector to handle the work in that area. The rules 
and regulations governing the production and sale of Certified seed 
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potatoes is in force under what is known as the Destructive Insect and 
Pest Act. Copies of this Act and Regulations may be obtained at the 
address given above. 


MARKETING 


The Seed Potato Certification Service is in no way concerned nor 
connected with marketing the product. This Service, which is provided 
free to the growers, is concerned only with actual field inspection and 
later with bin and grade inspections. 


There are two specific grades, “A” size for tubers 3 to 12 ounces, 
except in the case of Netted Gem and White Rose in which varieties 
the size is 3 to 16 ounces, and “B” size for tubers 1% to 3 ounces. 


All marketing is in the hands of growers or dealers who are ex- 
pected to work in close co-operation with the Inspection Service. 


DISTRIBUTION 


The distribution of Canadian Certified Seed potatoes is fairly wide. 
It finds its way into quite a number of the States, although our earliest 
shipments in the early 1920's were confined more or less to the Atlantic 
seaboard states. Other countries receiving our Certified seed include 
the following: Cuba, Mexico, Panama, Venezuela, Brazil, Uruguay, 
Argentine, Bermuda, Dominican Republic, Puerto Rico, British West 
Indies, other West Indies, Israel, Arabia and South Africa. 

Total exports from the 1948 crop amounted to 7,655,315 bushels. 
Domestic shipments (inter-provincial) amounted to 2,040,098 bushels 


making a total of 9,695,413 bushels from an estimated production of 
12,727,700 bushels 
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PEELING ECONOMY AS AFFECTED OR INFLUENCED 
BY SIZE AND GRADE OF TRIUMPH POTATOES 


H. O. Werner ** 


University of Nebraska Agricultural Experiment Station, 
Lincoln, Nebr. 


(Accepted for publication, December 30, 1949) 


The Nebraska Agricultural Experiment Station, as part of its 
activity in the North Central Regional Potato Marketing Research 
Project, determined the peeling time and loss and the “ready to cook” 
cost of various sizes of U. S. No. 1 Triumph potatoes used in the 
marketing tests and also for potatoes of each of three lower grades. 


EXPERIMENTAL PROCEDURE 


Eighty tubers of each of nine sizes or grade classifications 
were selected from the stocks being sorted for the first car used in the 
North Central Regional Potato Research Project in January 1948. 
The designation, size range and average weight of the tubers of each 
size class or grade was as follows: 


n 


. 1, Sound Large 3 to 4 inches 311 grams* 
. 1, Sound Medium 2% to 3 inches 160 grams 

. 1, Sound Small 1% to 2% inches 79 grams 

. I, Slightly blemished Large 3 to 4 inches 274 grams 
. 1, Slightly blemished Medium 2% to 3 inches 140 grams 

‘ i — blemished Small 1% to 2% inches 77 grams 

q 1% to 4inches 152 grams 

; Culls, Salable. = below U.S. No. 2 grade 1% to 4 inches 18 grams 

Very Small, Sound 1% to 1% inches 43 grams 
grams per pound). 


cacaca 


Potatoes from these classes were assembled into 80 peeling lots by 
random selection of one tuber from each class for each lot. The class 
letter designation was written on each tuber with an indelible pencil as 
it was placed into a paper-bag containing one lot. To avoid errors that 
might result from the order of peeling if left to the choice by the peelers, 
the order in which the tubers in each bag were to be peeled was speci- 
fied on a sheet placed in the bag with the lot, and on the corresponding 


* Published with the approval of the Director as paper number 475, of the 
Journal Series, Nebraska Agricultural Experiment Station. 

* The author is indebted to Dr. Ruth M. Leverton of the Food and Nutrition 
Division of this Experiment Station for the services of the laboratory staff and 
for the cooperation of home economics students for quantitative peeling of the 
potatoes upon which this study is based. He also wishes to acknowledge the valu- 
able cooperation of Dr. F. A. Krantz of the University of Minnesota for con- 
structive criticism in revision of the manuscript. 
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record sheet. The peeling order was randomized, that is sequences were 
not systematic yet the same number of tubers of each class were peeled 
first, second etc. 


A group of twelve women, on the staff of the Food and Nutrition 
Division peeled 48 lots, each woman peeling 4 lots. The other 32 lots of 
tubers were peeled by students in a home economics food class. The 
washed potatoes were weighed before and after peeling. Peeling time for 
each tuber was determined by each peeler by means of a stop watch. 

For practical evaluation the percentage of usable and trimmed, 
(eyes and defects cut out) potatoes was calculated for each class of tu- 
bers from the total weight of all the tubers of each class before and after 
peeling. The time required for peeling potatoes of each class was deter- 
mined as minutes per pound of usable potatoes. Two over-all or eco- 
nomic criteria were computed: (a) the estimated cost in Chicago of the 
usable potatoes when only peeling waste was considered and (b) peeling 
cost when time was charged for at a conservative rate (60 cents an 
hour ). 

The retail cost of U. S. No. 1 that prevailed during the first week of 
the market i.¢., 59 cents per 10 Ibs., was used for the U. S. No. 1 sound 
tubers. With the U. S. No. 1 slightly blemished tubers the probable sell- 
ing cost was estimated at 54 cents per 10 lbs. With the lower grades it 
was assumed that the price differentials at shipping points would still pre- 
vail in the retail stores. Hence U. S. No. 2 potatoes were figured at 48 
cents per 10 lbs., culls at 37 cents and the very small potato at 27 cents. 
Throughout the ensuing report the discussion will be on the basis of 
10 pounds of potatoes, as that was the quantity pre-packaged for sale 
in most of the stores and was the prevailing quantity packed in consumer 
size bags at shipping point warehouses. 


Taste 1.—Varience anaylsed for usable potatoes and peeling time with 48 lots 
peeled by 12 Home Economics Women and all 80 lots. 


Degrees Usable Peeling 
Source of Potatoes, Time, 
__Freedom | __Variances_ | Variances 
12 Home Economics women (36 tubers, 4 each class or grade) 
Class (Potatoes) | 8 631**** 04532**** 
Peelers 820**** 
Peelers Class RR 22 1106 
All peelers (80 lots) 
Class (Potatoes) 8 1382**** 130644°*** 
Peelers 79 236*** g120*** 
Error 632 . 1952 


*e¢ Significant above the 1.0 per cent level. 
099 Significant above the 0.1 per cent level. 
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Taste 2—Mean pound usable (peeled) potatoes per each 10 pounds from the 
eight, tubers of each size or grade class.* 

Tuber Size Class 
Medium 
Pounds 


Small 
Pounds 


7.81 
7-55 


8.29 


Values significant at the o.1 per cent level. 
Least significant difference 0.18 Ibs. 
* Values from slightly blemished tubers adjusted for tubers of same average { 
weight as respective sizes of U. S. No. 1 sound tubers. 4 
** Included all sizes above 1 7/8” but differing from U. S. No. 1 because of 4 
amount and extent of grade defects. 


EXPERIMENTAL RESULTS 


UsasLe Peecep Potatoes rrom Eacu Size 


The differences in average weights of usable potatoes peeled out of 
size or grade class are significant at the 0.1 per cent level, as shown in 
table 2.* A similar significant difference was found in the efficiency 
of the peelers. No significant variance for the interaction of peelers’ 
classes was obtained. These results indicate that irrespective of the 
peelers’ efficiency the proportionate increase or decrease in usable pota- 
toes remained the same for the different sizes and grades of potatoes as 
you will also note in table 1. 


The quantity of usable potatoes peeled out of a given weight of po- 
tatoes increased as the size of the tubers increased. The relative rate 
of increase was greater from very small, to small and medium than 
from medium to large size (Table 2 and Figure 1). The curve for U. S. 
No. 1 sound tubers shows that the increase in weight of usable potatoes 
peeled out of 10 pounds of potatoes was greater as the average weight 
per tuber iricreased from 50 to 100 grams with an increase of four times 
that amourit—from 100 to 300 grams. The average amount usable per 
10 pounds was 7.3 pounds with the 50-gram, 8.1 pounds, with the 100 
gram, and 8.5 pounds with the 200-gram tubers. 

The usable potato weight peeled out of the slightly blemished tubers 
was less than that peeled from the sound tubers. From the curves in 

*Percentages of usable tuber “peeled out” of each of the 80 tubers of each 


of the 9 classes (sizes or grades) were used for variance analysis of weight of 
usable tubers. 


U. S. No. 1 Grade ges 
und 
Slightly blemished* 8.05 8.26 ma... 
Lower Grades 
U. S. No. 2 8.14°* 
Culls 7.62%* 
Very Small 7.14 
& 
5 
; 
pep 
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A-Lerge 


ae 
SOUND D-Lerge 


G 
SLIGHTLY BLEMISHED 
E-Medium 


° 


~ 
@ 


: 
3 


‘ I- Very Smott 


50 100 150 200 250 300 
MEAN WEIGHT— GRAMS PER TUBER BEFORE PEELING 


Fig. 2—Pounds usable potatoes peeled from 10 pounds of various sizes and 
grades of Triumph potatoes. 
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figure 1 it is seen for example that 8 pounds of usable potatoes were 
netted from 10 pounds of sound potatoes averaging 110 grams, but that 
to net the same weight of usable stock from slightly blemished potatoes 
it was necessary to use tubers averaging 150 grams. It is also seen that 
as the size of the tubers increased the detrimental effect of the blemishes 
increased because sound tubers averaging only 130 grams retted the 
same weight of usable potatoes per 10 Ibs. peeled—i.e. 8.2 pounds—as 
did slightly blemished tubers averaging 230 grams each. 


PEELING TIME 


The differences between both sizes and peelers in time required to 
peel ten pounds of usable potatoes was significant above the 0.1 per cent 
level. The variance due to interaction of peelers with classes was no 
greater than the variance for error. Hence the difference between in- 
dividual peelers did not change significantly from one size class to the 
other as shown in table 1. 

The average time, reported as minutes for peeling 10 pounds of usa- 
ble potatoes decreased as the size of the tubers increased (table 3). The 
greatest differences in time required were found between sizes in the 
lower size range (Fig. 2). As the average weight of the sound tubers in- 
creased from 50 to 100 grams the time used in peeling 10 pounds of usable 
potatoes decreased from 127 to 75 minutes. With a further increase in 
average weight from 100 grams to 200 grams per tuber, the peeling 
time for 10 lbs usable potatoes dropped to 57 minutes and finally to 42 
minutes with the 300 gram tubers. 


TABLE 3.—Average time used in peeling 80 potatoes of each size or grade class— 
reported as minutes per 10 p 


Tuber Size Class 
Small Medium Large 
Minutes Minutes Minutes 


91.3 
110.8 


Values significant at the o1 per cent level. 
Least significant difference 10.6 minutes. 


* Values from slightly blemished tubers adj 
weight of respective sizes of U. S. No. 1 
is figured at 60 cents per hour the values in 
cents of cost for peeling 10 pounds of potatoes. 


3 
A 
i 
4a iy 19 
— 
3 
i 
Grade Quality | i ee 
U. S. No. 1 
Slight | || 61.1 40.9 
Slightly blemished 65.1 40.4 
Lower Grades 
VU. S. No. 2 71.6 
Culls 75.9 te 
Very Small 
for tubers of same averag> 
and tubers. When peeling time 
his table may be considered as >a 


I-Very Small 


SLIGHTLY BLEMISHED 


10 POUNDS USABLE TUBERS 


U.S.%2 
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MINUTES 


Fig. 2—Time used in peeling 10 pounds of usable (peeled) potatoes from 


Ico 150 200 250 
MEAN WEIGHT — GRAMS PER TUBER BEFORE PEELING 
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Slightly blemished tubers required more peeling time than sound tu- 
bers. The differences were slightly greater with small than with large 
tubers. For example figure 2 shows that the minutes required for peeling 
out 10 pounds of usable tubers were as follows: For tubers averaging 
100 grams, 75 minutes with sound, 88 minutes with blemished, for tubers 
averaging 200 grams, 53 minutes with sound, 58 minutes with blemished, 
and for tubers averaging 300 grams, 42 minutes with sound, and 45 
minutes with blemished. 


ReL_ation BETWEEN PEELING TIME AND Pounps USABLE 


Generally the rapid peelers wasted most potato and conversely slow- 
er peelers generally turned out a greater quantity of usable potatoes from 
a given weight that was peeled. However, the performance of peelers 
varied greatly, some rapid peelers wasting relatively little and some slow 
peelers wasting a great deal. The extent of the inter relationship of 
peeling time and waste with three sizes of U. S. 1 potatoes is shown by 
the positive correlation coefficients presented in table 4. The degree 
of correlation apparently was not associated with size of tubers. The 
coefficients of variability, with time of peeling and the smaller coefficients 
for usable potatoes indicate that, on the whole, peelers differed more 
in the speed than in the care with which they peeled, 

TABLe 4.—Comparison of mean weight peeled owt of 10 pownds and time required 


to peel 10 pounds usable potatoes and correlation coefficients for three 
size groups of U. S. No. 1 tubers. 


Peeling Time 
Minutes 
per 10 Pounds 
Usable potatoes 
Mean | Coefficient | Mean | Coefficient 
Variability Variability 

Per cent |Min. 
| 438 
| 66.2 
\101.4 


Pounds Usable 
per 10 Pounds 
Peeled 


Coefficient, 
Poands usable 


size.) 


Cost or Usasie Porators 


Under the conditions of the experiment when the retail prices were 
the same for all sizes of sound U. S. 1 potatoes — 59 cents per 10 pounds 
the largest tubers were the cheapest. When no charge is made for peeling 
time ten pounds of usable potatoes peeled from the large size cost 69.3 
cents. Those from the medium size cost 1.7 cents more and from the 
small an additional 4.6 cents (Table 6, Fig. 3). 


it, 
| > 
4 
> 4 
| | Correlation 
| Peeling time 
A&D Large 160 r 
C&F Small 60 | 
(Mean values differ slightly from average of means shown in tables 3 and 4 os 
because these are based on actual not adjusted values for blemished tubers of each ac) ee 
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Taste 5—Weight of usable potato (pounds) from 10 pounds and peeling time 
(minutes) for 10 pounds usable potatoes with each of 160 large U. S. 
No. 1 grade tubers. 

‘| Pounds Usable Potatoes Peeled from Each 

Minutes per Pounds 


10 Pounds Usable 7.0 80 
Potatoes to to 73 | é to 
| 60 | 6s 70 | m4 | 8o | 


105-120 


Nu um mber each 
usable amount 


Means: Weight usable per 10 pounds = 8.38 pounds. 
Time to peel 10 pounds usable = 43.8 minutes 
r (correlation coefficient) — .281 


Taste 6.—Calculated cost of 10 pounds of usable (peeled) potatoes of each size 
class, with retail price as reported for each grade without and with 
peeling time charges. (Values from slightly blemished tubers adjusted 

for tubers of same average weight as respective sizes of U. S. No. 1 
sound tubers.) 


Grade Quality 


Without charge for pecling time 

U. S. No. 1 

Sound (59 cents) 

Slightly blemished (54 cents) 
Lower Grades 

U. S. No. 2 (48 cents) 

Culls (37 cents) 

Very small (27 cents) 


Charge for Peeling Time (at 60 cents per hour) Added 


U. S. No. 1 Dollars Dollars Dollars 
Sound 1.10 1.31 1.67 
Slightly blemished 1.09 1.34 182 

Lower Grades 

1.29 
1.21 
Very small 


| Rach [ime 
| Division 
75-00 2 3 
60-75 I 1 4 4 4 3 17 
cf a 45-60 I 3 9 18 10 36 
Bie 30-45 4 7 @ 16 3 58 
15-30 | I 13 15 10 39 
| Large Medium Small 
4 5 Cents Cents Cents 
60.3 71.0 75.6 
65.4 67.1 71.5 
| 
i 478 
37-7 
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TOTAL COST USABLE 
(includes peeling time) 


E 


SLIGHTLY BLEMISHED 


G-U.S.#200 Retoll ot 54¢ per 10 ibs. 
Reteil ef 59¢ 


per 10 Ibs. 


COST USABLE POTATOES (no peeling charge) 


SOUND 
B 


SLIGHTLY BLEMISHED 


E 
€6-us.e2 


I-Very Smott @27¢ H-culis @ 37¢ 


150 200 250 300 
MEAN WEIGHT - GRAMS PER TUBER BEFORE PEELING 
Figure 3. Cost per 10 pounds of usable potatoes (peeled) from various 


grades and sizes with and without allowing for cost of time in peeling. Prices 
used were those prevailing in January 1948. 


From the chart in figure 4 (lower group of lines for cost of potatoes 
without peeling time figured in ) it is possible to calculate the retail price 
at which the different sizes would need to be bought to net 10 pounds of 
usable potatoes at the same cost. For example, with the medium size (B) 
selling at 60 cents per 10 pounds and 10 pounds usable costing 72 cents, 
the customer could afford to pay 61.5 cents for large (A) but would 
have to buy the small for 56.5 cents. When peeling time is not considered, 
these large sound potatoes were actually worth about 2.5 per cent 
more than the medium and the small were worth about 5.8 per cent less. 


Although the slightly blemished U. S. 1 potatoes were priced at 5 
cents less per 10 pounds, the cost of 10 pounds of usable potatoes was 
only 3.9 to 4.1 cents less, indicating that these slight blemishes did not 
warrant a 5 cent per 10 pound price differential. 
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When 60 cents an hour was paid for peeling, 10 pounds of usable 
potatoes costs $1.10 when derived from large potatoes in contrast with 
$1.31 from medium and $1.67 from small (Table 6, Fig. 4). When 
sound medium potatoes retailed at 60 cents per 10 pounds the total cost 
of 10 pounds of usable potatoes was $1.32 (Figure 4). In order to get 
10 pounds of usable potatoes at the same cost it would have been necessary 


rt 
? 
= 
x 2 
a 
wo 
| 


20 60 
RETAIL SELLING PRICE —- CENTS PER 10 POUNDS 


Figure 4. Chart for calculating comparative cost per 10 pounds of asta 
(with and without considering cost of peeling time) fea each size and grade. The 
retail values of the potatoes from the various grades that would provide usable 
potatoes at any given cost occur at the point of intersection of a line projected 
at right angles from any point on the scale at the left. 
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to buy the sma!l potatoes (C) at the rate of 32 cents per 10 pounds 
whereas 10 pounds of the large potatoes would have been worth 80 cents 
retail. 


The total cost of usable potatoes from U. S. No. 1 blemished tubers 
was slightly greater than that of U. S. No 1 sound potatoes of the same 
size class. With U. S. No 1 sound of the medium size costing 60 cents per 
pound retail netting 10 pounds usable at a total of $1.32 the total cost 
from slightly blemished medium tubers (E) would have been $1.55. In 
order to get the 10 pounds usable tubers from blemished stock at this 
total of $1.32, it would have been necessary to buy them for 45 cents 
per 10 pounds retail. 


Lower GRADES 


U.S. No. 2 Grade. The mean weight per tuber of the 80 U. S.No. 2 
grade tubers was 152 grams —a trifle greater than the mean of the 160 
tubers of both U. S. No 1 groups of medium potatoes. The culls were 
about 20 per cent larger than the U. S. No 2. The very small tubers 
(Class 1) averaged slightly more than half as heavy as tie U. S. 
No. 1 small. 


With U. S. No. 2 tubers the size was a greater factor than the grade 
defects in determining waste and peeling time. The quantity of usable 
potatoes peeled out of 10 pounds U. S. No. 2 (8.1 pounds) was midway 
between the quantities peeled out of U. S. No. 1 small and medium but 
greater than with slightly blemished U. S. No. 1 of these sizes (Table 2, 
Figure 1). The peeling time was comparable to that of U. S. No. 1 
medium (Table 3, Fig. 2). Because of this good peeling status plus 
the II cents price advantage this was a more economical grade for 
customers who were not concerned with peeling cost than were those of 
the six U. S. No. 1 classes, the cost of 10 pounds usable having been only 
59.5 cents per 10 pounds. With sound U. S. No 1 medium selling at 60 
cents per 10 pounds, these U. S. No. 2 grade tubers were worth about 
56 cents (without peeling time charge) instead of the price of 48 cents 
warranted by shipping point differential (Fig. 4). However when peel- 
ing time was included in figuring, the cost of usable U. S. No. 2 potatoes 
was 16 to 19 cents per 10 pounds more expensive than U. S. No. 1 
large but slightly cheaper than medium and much cheaper than small. 
Then when medium U. S. No. 1 sound tubers cost 60 cents per 10 
pounds the U.S. No. 2 potatoes were worth 51 cents which was a trifle 
higher than the retail price if adjusted to the differential at shipping 
point. Thus—on either basis of figuring cost, with the prevailing ship- 
ping point price differentials the U. S, No. 2 potatoes were a “better 
buy” than all except the large U. S. No. 1 potatoes. 
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Cull potatoes that are free from serious cuts or decay find a ready 
market at a greatly reduced price. Cracks and bruises were the chief 
defects causing these potatoes to be culls. About one-seventh were scabby 
and a few had large green portions. These cull potatoes suffered a heavy 
peeling loss but because of their relatively large size these losses were not 
any greater than with U. S. No. 1 small. Slightly more time was required 
to peel out 10 pounds usable than with U. S. 1 medium but not nearly as 
much as with U.S. No, 1 small. With the price differential of 22 cents 
per 10 pounds these potatoes cost 47.8 cents per 10 pounds usable without 
peeling cost. Thus for customers who did not need to figure cost of labor 
for peeling they were much more economical than either U. S. No. 1 or 
U.S. No. 2. When charges were made for peeling the cost of 10 pounds 
usable potatoes, $1.21 was less than when they were obtained from U. S. 
No. 2 or any other grade or size except the U. S. No. 1 large potatoes. 
Of course it must be realized that because of the nature of some of these 
defects culls may not hold up so well in stores and kitchens as sounder 
tubers and they create a greater garbage disposal problem. 


Very small tubers—between 11% and 1% inches in diameter have 
been discussed casually in considering size of U. S. No. 1 potatoes. All 
these data indicate that if time is considered valuable the cost of peeling 
this size becomes too excessive to permit paying anything for them. 


The comparative peeling efficiency of the 12 home economics wo- 
men is shown in figure 5 where the means for pounds usable peeled out 
of 10 pounds are plotted against means for peeling time with the 36 
potatoes peeled by each woman. Peeler #3 was very slow but netted 
most potatoes per original 10 pounds whereas peeler 12 was very fast 
but wasteful. The mean values fall along a fairly definite curve the up- 
turn of which indicates acceleration in use of time as the maximum 
quantity of usable potato was peeled out. In comparison with the others, 
the peeling efficiency of peeler 11 was not commensurate with her Jack 
of speed. In contrast the work of peelers 1, 2 and § was distinctly su- 
perior because of relatively high speed combined with little waste. 


a 
: | 
¥ 
= 


1950} WERNER: PEELING ECONOMY 109 


MINUTES PER 10 POUNDS USABLE POTATOES 
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Figure 5. Average weight of usable potatoes peeled from all grades or sizes 
and time used in peeling them as calculated for each of 12 women each of whom 
peeled 4 potatoes from each of the nine classes. 
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COST— CENTS PER POUNDS USABLE TUBERS 
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Figure 6. Average cost per 10 pounds of usable potatoes (without charging 
for time of peeling) and the average cost of peeling those potatoes from 5 of the 
size or grade classes by each of 12 women who peeled 4 potatoes of each classifica- 
tion. The total cost of 10 pounds usable potatoes is the sum of the values of 
intersecting lines projected at right angles from the base and side. All such 
values occurring on a diagonal line projected at a 45° angle to the left from the 
base line at the bottom represent equgJrtotal costs per pound regardless of size 
or grade. . 
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The relative efficiency of any peeler can best be estimated by the 
total cost of the peeled potatoes as it gives due consideration to care in 
peeling as contrasted with speed of peeling. The variation between peel- 
ers, the relative consistency of each peeler and the relative significance 
of care in peeling as contrasted with speed of peeling are shown graph- 
ically in the chart in figure 6. In this chart the mean cost for labor for 
peeling is plotted against the mean cost of the usable potatoes (potatoes 
only, no charge for peeling time) for each of the sound U. S. No. 1 
sizes and the U. S. No. 2. and culls peeled by each of the 12 laboratory 
workers. The total cost per 10 pounds usable is readily obtained by 
calculating the sum of the values at the point of intersection of lines 
projected from the bottom and side of the chart. All values falling 
along a diagonal line projected at an angle of 45° to the left from the 
lower base line represent equal total costs. 


On the basis of the data depicted in figure 6, the following 
conclusions may be deduced: 


A. When a financial value was placed on time, the time of peeling 
was several times more important as a factor in final cost of usable pota- 
toes than was care in peeling. 


B. There was a greater range in peeling time with culls than with 
the other grades. 


C. The women who peeled any grade most rapidly were generally 
among the most rapid peelers with all other sizes and grades and 
vice versa. 


D. Some peelers (for example 6 and 12) were able to turn out 
usable potatoes from U. S. No. 1 small for several cents per pound 
less than others (1, 3 and 4) could turn them out from U. S. No. 1 
medium. It is of interest to note that the fast peelers (6 and 12) were 
able to peel out 10 pounds usable potatoes from culls for less than 
others could from U. S. No. 1 medium. 


Discussion 


On the basis of these data it is evident that when potatoes are 
peeled by hand, the larger the potatoes, the less expensive they will 
be when ready for cooking. When peeled by machine, the percentage 
of waste on small potatoes is likely to be proportionately greater. One 
disadvantage in using large potatoes is the length of cooking time, which 
is proportional to the least diameter of the tuber at the approximate rate 
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of 1 minute per millimeter, or 26 minutes per inch of least diameter. 
Much or all of this difference can be eliminated by cutting the potatoes 
into halves or quarters. That, however, may be undesirable if the pota- 
toes are very mealy and hence likely to fall to pieces during boiling. 


The use of low grades of potatoes is economically advantageous at 
the customary retail price differentials, especially when time of peeling is 
not considered. The disposal of waste is another factor mitigating against 
small potatoes and slightly less so against No. 2 and cull grades. The 
amount of waste to be handled with small or low-grade potatoes is 50 
to 9O per cent greater than with U. S. No. 1 large sound potatoes. 


The relative prices at which potatoes of each size or grade need to 
be bought to provide usable potatoes at uniform cost can be calculated 
quite readily in figure 4 by projecting a horizontal line at right angles to 
a line arising vertically from any retail price. In table 7 there is a list 
of such prices based on usable potatoes at $1.32 per 10 pounds from 
U. S. No. 1 sound or medium size selling retail at 60 cents per 10 
pounds and with peeling time figured at 60 cents per hour. 


On this basis it appears that if potatoes are to be peeled, customers 
could afford to pay a premium of 20 cents per 19 pounds for U.S. No. 1 
large sound potatoes but they would have to buy the U. S. No. 1 sound 
small for 32 cents—iy. at a discount of 28 cents per 10 pounds. These 
small tubers were worth considerably less than the culls. When consider- 
ing the charges normally incurred after a car is billed out at the shipping 
point until they are offered for sale in the retail store as the $2.20 per 
ewt. it will be seen that when selling at $3.80 per cwt. F. O. B. shipping 
point the large sizes sold for less than they were worth but the small 
U .S. No. 1 sound potatoes figdred as being worth $2.80 per cwt. at 
shipping point, were selling fot much more than they were worth when 
they were included in a U. S No. 1 assorted grade. The slightly blemish- 
ed U. S. No. t small tubers peeled by hand were not worth enough in 
Chicago to pay the merchandising and transportation charges. In con- 
trast to the unfavorable status of the small potatoes the U. S. No. 2 
potatoes warranted a shipping price of $2.80 per cwt. which was prevail- 
ing at that timé. However, the culls selling at $1.50 per cwt. were 
bringing less than their food value warranted—which was estimated to 
be $2.30 per cwt. F. O. B. shipping point. Of course, in that connection 
the greater risk of shrinkage due to decay and discarded stock must be 
considered by the retailer. No effort was made to determine the extent 
to which these advantages in buying lower grade potatoes at a reduced 
price are passed on to customers by merchandisers. 
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SUMMARY 


1. Records of peeling waste and time were obtained individually 
for a total of 720 Triumph tubers consisting of 80 tubers of each of nine 
sizes or grades. 

2. Peeling waste and time was much less for large than for small 
potatoes. The rates of both decreased more rapidly as the size increased 
from small to medium than from medium to large U. S. No. 1 potatoes. 

3. Blemished to U.S. No. 1 potatoes that were so slight as generally 
not to be considered as “damage” in establishing grades increased both 
peeling waste and time. In grades below U. S. No. 1 quality waste and 
peeling time were less than in U. S. No. 1 small and were similar to 
U.S. No. 1 medium. 


4. There was a positive correlation between peeling speed and peel- 
ing waste, but when both potatoes and time are calculated at current 
rates the most rapid peelers prepared the potatoes most cheaply. 


5. Among the U. S. No. 1 potatoes the large size was the cheapest 
and the small the most expensive source of usable potatoes when com- 
puted at prevailing shipping point price differentials for these classes. 
With all sizes the usable potatoes from the slightly blemished (rated at a 
reduction of 5 cents per 10 lbs. retail) continued to be cheaper than the 
sound tubers. At still lower retail prices those from the U. S. No. 2 


tubers were cheaper, and from the culls were cheapest of all classes of 
tubers over 17% inches. 


6. When the charge for peeling was 1 cent a minute, the usable 
potatoes from large U. S. No. 1 grade were the cheapest, followed by 
the culls, which were a cheaper source than U. S. No. 2 These, in turn, 
were cheaper than medium and small U. S. No. 1 potatoes. 


7. The waste requiring disposition was the greatest with the culls 
and small U. S. No. 1 sizes and least with the large U. S. No. 1 class. 
8. There was a great deal of difference between peelers in speed and 


competence in peeling. The differences carried through on a relative basis 
with all classes of potatoes. 


9. When peeling time was considered the fast but frequently some- 
what wasteful peelers turned out usable potatoes at a considerably lower 
cost than painstaking but slow peelers. Some fast peelers turned out 
usable potatoes at lower cost from U. S. No. 1 small tubers than some 
others did from large U. S. No. 1. 
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SUMMARY OF PAPERS PRESENTED AT THE POTATO 
CONFERENCE HELD AT THE WESTERN REGIONAL 
RESEARCH LABORATORY, OCTOBER 17 and 18, 1949 
ESTIMATE OF TRENDS IN POTATO UTILIZATION 


(Continued from Vol. 27, No. 2, February, 1950) 


At the present time there are annually more than 300 million 
pounds of potato solids going into sewers from potato chip plants, with 
another 12 to 15 million pounds of solids going into sewers from potato 
flour plants. This wasteage contains not only starch, but is rich in 
enzymes and proteins. If these by-products could be captured by some 
method, the cost of which would not exceed their value, a very great 
step forward would have been taken in proper utilization. The by- 
products of the meat industry represent a greater profit element to the 
packers than do their basic commodities. It is reasonable to assume that 
with the genius now being turned to the study of this problem, that the 
day is not far hence when the water soluble proteins from potato pro- 


medicinally, will be developed from this present waste. 


Few people probably think of potatoes in the form of starch or 
: flour going into the manufacture of textiles or paper and paper boxes. 
: These industries, however, offer outlets of a greater potential than has 
yet been developed. 


All in all, the non-food utilization of potatoes offers the greatest 


challenge and quite possibly, the greatest opportunity for increased 
potato utilization. 


In summing up, it appears that the trend in human consumption 
of potatoes is presently downward, but that it can be turned in an 
upward direction; that the potatoes manufactured into other foods are 
increasing materially ; that potatoes used for seed would keep in line; 
and that potatoes used industrially might have a most interesting future. 


—W. A. Scott, E. Grand Forks, Minn. 


4 
48 
| 
> 
L 
4 
r= 
ie, 


1950] 


SUMMARY OF PAPERS Irs 


POTATO RESEARCH PROGRAM OF EASTERN REGIONAL 


RESEARCH LABORATORY 


Dr. Wells explained that potato research at the Eastern Laboratory 
comes under three headings, with thirteen main lines of endeavors as 
noted below. 


I. Preservation and Utilization of Potatoes 


A, 


‘Director. 


Preservation of potatoes and potato slurries for industrial 
use (RMA). 

1. Storage of potatoes in presence of sprout inhibitors. 

2. Storage of ground potatoes with added preservatives. 


Dehydration of potatoes for feed, fiour or raw material for 
fermentation (RMA). 
1. Surveys of present practices. 


2. Pilot plant comparison of various existing methods and 
development of new methods. 


Development of new potato food products by: 


1. Dehydration. 

2. Deep-fat frying (tentative). 

3. Canning (tentative). 

4. Freezing (tentative). 

Relationship between chemical and physical properties of po- 


tatoes and their suitability for food and industrial uses (tenta- 

tive). 

1. Correlation between specific gravity and other physical 
properties. 

3. Factors affecting sloughing tendency. 

3. Correlation between firmness and tens*le strength of 

potato tissue and cooking qualities. 

Microscopy of potato tissue. 

Influence of chemical composition including amounts of 

starch, nitrogen, crude fiber, pectin, ash (total and 

breakdown), sugars, fat. 


6. Consistency measurements on ground potato during 
cooking. 
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E. Fermentation Studies: As intermediate raw material for 
production of lactic acid, feed yeast and other products of 
fermentation (RMA). 

F. 


Economic studies and cost estimates of various processes for 
utilizing potatoes (RMA). 


Potato Starch Technology 
A. 


Surveys of domestic starch factories. Comparison of present 
operations in modern and old-type factories. 


Construction and operation of integrated pilot plant to de- 


velop: improvements in technology of potato starch manufac- 
ture. 


1. To establish best means of producing high quality starch 
utilizing modern techniques and equipment. 


2. Recovery and utilization of starch factory wastes. 


Chemistry and utilization of potato starch. Allyl starch and 
its derivatives and copolymers have been found useful in 
protective coatings and other miscellaneous uses. 


Fundamental Study of Properties of Potato Starch 


Structural studies ¢mploying X-ray analysis of amylose de- 
rivatives. 


; B. Factor influencing the swelling of starch; relationship to 
{ sloughing of potatoes. 

C. Measurement of molecular weights of amylose and amylo- 
; pectin and their distribution. 

i D. Particle size measurements of starch fractions employing the 


electron microscope. (P.A. Wells, Eastern Regional Research 
Laboratory, U.S.D.A. Philadelphia, Pa.) 
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SLOUGHING OF POTATOES 


Sloughing of potatoes refers to cracking, breaking-down, disinte- 
gration, and flaking of outer layers on cooking; especially when boiled 
or steamed. This results in an unattractive and waste which is detri- 
mental to continued buying. 

Sloughing is variable; it changes with variety, place of growth, 
conditions of storage, and may depend on the cooking water. It is 
predominant in high starch potatoes, but what starch does precisely 
in sloughing, or how its effect is diminshed by calcium or other metal 
salts, is unexplained. Starch content can be estimated by subtracting 
6 per cent from the total dry matter. It was noted generally that po- 
tatoes of 1.08 or higher specific gravity, and 14 per cent or more starch, 
sloughed, and those below 14 per cent did not. There were many 
exceptions, possibly because the starch content is not uniformly dis- 
tributed in the tubers. The concentration of starch increases to the 
vascular ring, then decreases toward the middle, and is low near the 
surface at eyes, bud end, and stem end. The range from the outside to 
middle in typical cases was as great as 18 to 12 per cent starch. 

A satisfactory relationship was found between per cent starch and 
sloughing by cutting the tubers into % inch cubes, separating with 
brine, rinsing, boiling gently 30 minutes, draining on a % inch screen, 
drying and weighing for per cent sloughing loss. 

There was a sloughing anomaly after six months storage at 34°F. 
This was explained by showing that the starch content as estimated by 
the sp. gr. method was 30-50 per cent higher than by a chemical 
method. The chemical method gave values in line with the other data. 
The explanation of why potatoes of higher starch content slough more 
readily was based on the structure of the potato and swelling of starch 
granules when cooked. Thin potato sections show a honey-comb of 
cells, containing elliptical starch granules. The cells are held together 
with pectin which acts as a glue. 


When sloughing occurs the cells separate, the cell walls are stretched 
but not necessarily broken. There are too few granules in the cells of 
potatoes or cubes of low starch content, such as 12 per cent to distort 
the cell wall when the granules swell on cooking. At 14 per cent swell- 
ing of the starch granules begins to distort the cell wall and at 18 per 
cent a lot of distortion occurs which causes the cells to separate. 

The tendency to slough can be decreased by (a) storing the pota- 
toes at a temperature which lowers the starch content, (b) decreasing 
water available for swelling by wilting either in storage or quickly in 
a warm air current, and (c) decreasing the swelling chemically with 
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calcium salts which firms the pectin holding the cells together. The 
Food and Drug Administration permit. the addition of calcium salts to 
the brine of canned potatoes as of June 10, 1949. Maximum limit of 
.O§ per cent by weight of potato as added calcium is allowed. This may 
be added as a chloride, citrate, sulfate, or phosphate salt. 


The calcium content of typical hand water communities is about 
% to % the Food and Drug maximum. The addition of calcium sul- 
fate-sodium chloride tablets to the water in which the potato is boiled 
should give a fair measure of control over sloughing for household or 
small scale operations. Securing a rapid, uniform access of calcium to 
intact potato tissue is an unsolved problem. However, in practice, a 
substantial firming or sloughing decrease, may be obtained by soaking 
in a strong calcium solution, rinsing, boiling in water; or boiling in 
dilute calcium solution plus a normal amount of salt for flavor. The rate 
of penetration of calcium to strengthen the pectin and other reactive 
material is slow but since the heat penetration is also slow the method 
is workable. (C. C. Nutting, Eastern Regional Research Laboratory, 
U.S.D.A., Philadelphia 18, Pa.) 


RESEARCH NEEDS OF THE POTATO CHIP INDUSTRY 
Ora Situ 


More than 8o per cent of the potatoes processed for food are made 
into chips. In 1947 the potato chip industry of the United States used 
just under 20 million bushels of potatoes for manufacture of potato 
chips resulting in a production of over 261 million pounds of chips. 
Gross volume was estimated at something above 200 million dollars. 
For frying these chips more than 120 million pounds of fats, oils and 
shortening were used and probably several billion bags and other con- 

‘tainers in getting the chips to the consumers. It is a fair sized industry 
and utilizes a sizeable portion of the high grade potatoes offered for sale. 


The potato chip industry encounters many problems in the pro- 
curing of high grade raw materials which will process into a desirable 
product. It is also faced with many production problems in the plant. 
Because of the highly perishable nature of the potato chip the problems 
of the manufacturer extend beyond his plant through the channels of 
trade, to the shelves of the retailer and into homes of the consumers. 


Production and Storage of Potatoes as Affecting Chip Quality 
and Yield: Practically everything the grower does in producing a 


‘Director of Research, National Potato Chip Institute. 
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crop of potatoes has some effect on the quality or yield of chips made 
from them. Choice of variety of potatoes for chipping is very important, 
primarily due to differences in reducing sugar content and in total 
solids or dry matter content. The reducing sugar content determines 
the color and hence the quality of the chip and the total solids determine 
the yield of chips from a given quantity of raw stock. Other factors 
which undoubtedly influence either quality or yield of chips are tem- 
perature during the growing season, especially during the last few weeks 
of growth, rainfall and irrigation, maturity of the potatoes, amount and 
kind of fertilizers used, soil type, date of planting, date of harvest, use 
of vine killers, mulching and application of fungicides and insecticides. 
To these factors is added the difficulty in some seasons of obtaining po- 
tatoes graded to U.S. No. 1 or better. The chief defects seem to be va- 
rietal mixtures, bruised and immature tubers and the prevalence of late 
blight rot, fusarium storage rot and other obvious undesirable cond 
tions. The potato chip processor has every right to expect at least U.S. 
No. 1 potatoes for his highly specialized work. In many instances he 
does not find them available. Many chip manufacturers in the east at 
the present time are experiencing great difficulty in obtaining potatoes 
which are of good quality and which produce uniformly well colored, 
crisp chips. As a consequence of these and other problems with which 
the chip manufacturer is confronted in obtaining good raw stock we 
believe some of the research needs are in the following: 


(1) Testing New Seedlings for Reducing Sugar Content: The 
National Potato Breeding Program has been in progress for several 
years and has resulted in the introduction of some high yielding po- 
tatoes of fair quality. A few years ago the procedure of measuring the 
specific gravity of each new seed stock was inaugurated. Since this is 
an excellent rapid method of detecting the mealy varieties and those 
which will give high yields of chips this procedure is highly desirable. 


In addition to this the chip industry would like to have potato 
breeders also adopt the method of determining the reducing sugar con- 
tent of tubers of each new seed stock at time of harvest, after about 
two months storage at 40°F. and again after two weeks at 75°F. This 
occasionally may save some new seed stocks which otherwise might be 
thrown away. 


(2) Effects of Growing Conditions on Chipping Quality of Po- 
tatoes: More information is needed on the effects of the following 
factors on chipping quality and yields of chips: 
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(a) soil type and location 
(b) rainfall and irrigation 

(c) amount and analyses of fertilizers 
(d) date of planting 

(e) date of harvest 

(f{) mulching 

(g) size of potatoes 

(h) use of vine killers 

(i) use of organic and copper fungicides 


(j) use of DDT, chlordane, benzene hexachloride, lindane, para- 
thion and other insecticides 


It is known in a general way that some of the above factors affect 
the length of the growing season and therefore the stage of maturity 
at which the potatoes are harvested. Stage of maturity has a very 
great influence on color of the chips as a result of differences in reducing 
sugar content and also affects yield of chips because of differences in 
total solids content of the raw stock. 


Some of the materials applied to potatoes as vine killers, insecticides 
or fungicides apparently have no effect on quality of potatoes boiled, 
mashed or baked. However, little is known as to their quality when 
prepared in the form of a chip. On the other hand, there is some 
indication that several insecticides impart a very disagreeable taste to 
potatoes prepared as boiled or baked but this taste may disappear 


when the potatoes are chipped. Obviously further information is needed 
along this line. 


(3) Selecting Varieties Best Suited for Chipping: Further study 
is needed to better establish the principles on which to base the choice 
i of varieties for chipping as determined by : 


(a) reducing sugar content of the tubers which influences color of 
the chip; 

(b) specific gravity of the potatoes which influences yield of chips 
(this is very important) ; 

(c) fat absorption by the chips which is influenced by specific 

gravity of the tubers. 


(4) Developing Rapid, Accurate Methods to Aid in Selecting Best 
Potatoes for Chippina: This would involve the development of : 
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quick method of determining reducing sugar content of 
samples of potatoes in the farmer’s storage, distributor’s ware- 
house or chip manufacturer’s laboratory ; 


(b) quick method of determining specific gravity of samples of 
potatoes ; 
(c) separation of potatoes for chipping by the specific gravity 


method whereby only those of high or intermediate specific 
gravity are used for chips. 


It also should be determined why some immature potatoes fry to 
a desirable light color just after harvest but after being held several 
weeks at 70°F. they fry dark. 


(5) Proper Storage and Corditioning Techniques: An accurate 
study is needed of the following factors as effecting quality of chips: 


(a) 
(b) 
(c) 
(d) 


storage and conditioning temperatures 
storage and conditioning humidity 


use of chemicals for retarding sprout growth of potatoes 

use of modified atmosphere, carbon dioxide, nitrogen, etc. 
for influencing reducing sugar content and sprouting 

use of steam, ethylene, and other methods which result in 
increased respiration as affecting reducing sugar content of 
potatoes and possibly improving color of’ chips. 


(e) 


Chip Production Methods as Affecting Yield, Quality and Shelf 
Life of Chips. After the potatoes reach the chip manufacturer there 
are many problems encountered which may affect the quality of the 
chip, yield of chips, shelf life of chips, consumption of frying fats, etc. 


(1) Effect of Method of Peeling Potatoes on Quality of Chip, 
Deterioration of Fat, etc.: Although during the war period much re- 
search was conducted on the various methods of peeling potatoes for 
dehydration there still is some question as to the best methods of peel- 
ing or chip manufacturing. Further studies should be made on the 
relative effects of peeling by abrasion, steam, flame and caustic soda on 
yield and quality of chips and deterioration and use of frying fats. 


2) Reconditioning Potatoes before Frying for Best Quality and 
Color: The accumulation of reducing sugars and certain amino acids 
are probably the cause of dark colored chips. Certain varieties and 
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some potatoes held at low temperatures do not recondition well by 
the conventional methods of holding at higher temperatures for sev- 
eral weeks. 


A study is needed of the relative effects of decreasing the reducing 
sugar and amino acid content of tubers by various means of washing 
or bathing potato slices in water or various chemicals such as salts of 
the alkaline earths and also by the use of heat or other means. If 
flavor is destroyed or removed by this process perhaps it could be 
replenished by the addition of monosodium glutamate. 


(3) Partially Pre-cooking or Dehydrating Potato Slices before 
Frying: With some types ot frying fats and with some varieties of 
sources of potatoes there often is an excessive absorption of fat by the 
chips. This results in higher costs in oil purchases as well as possibly 
having an effect on occurrence of rancidity and shelf life of the chips 
A study should be made of the possibilities of partially precooking or 
dehydrating the slices of potatoes (dehydrofrying) and of finishing the 
chip by the usual frying methods in the light of fat consumption, yield 


: and quality of chips, shelf life, rancidity, etc. 
: = (4) Relative Values of Frying Fats in Making Chips: Cottonseed 
a | oil, peanut oil, corn oil and various hydrogenated shortenings and salad 
= oils are used in chip manufacture. Choice of frying fat sometimes is 


made on the basis of price, availability, supply in close proximity to the 
chipper and on taste preferences of the consumers in that area. More 
} research is needed stressing the effects of types of frying fats on the 
following factors: 


(a) fat absorption by the chips 


(b) deterioration of the fat during frying 


(c) flavor reversion in the fat and in the chip 
(d) development of rancidity in the fat and in the chip 


(e) effect of type of fat on shelf life of the chips 


Also needed are studies to determine why newly harvested potatoes 
absorb more fat than after they have been in storage several weeks and 
methods of preventing this excessive fat absorption. 


(5) Use of Antioxidants to Prolong Shelf Life of Chips: Some 
work has been done in this connection but the problems involved have 
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126 THE AMERICAN POTATO JOURNAL [ Vol. 27 


by no means been solved. 
various antioxidants : 


More research is needed on the use of 


(a) in frying fats, oils and shortenings 
(b) in the salt added to the chips 

(c) added separately to the chips 

(d) added as yeast or other form 


and their effects on flavor, development of rancidity and extension of 
shelf life of the chips. 


(6) Use of Monosodium Glutamate in Chip Manufaciure: Re- 
search is needed on the effects of monosodium glutamate on the flavor 

and color of chips. It possibly could be added separately or mixed 
with the salt. 


(7) Study of Development of Rancidity and Flavor Reversion in 
Chips: Many factors are known to affect development of rancidity or 
flavor reversion in various fats and oils. Much less is known of the 
effects of these factors on the quality of potato chips. The following fac- 


life of chips: 


(a) type of oil, fat or shortening relative to rate of development 
of rancidity, etc. in the chip 


(b) effect of various processing practices on rancidity develop- 
ment 


(c) value of antioxidants in delaying rancidity 


(d) effect of various packaging materials on flavor and develop- 
ment of rancidity 

(e) effect of light, heat, presence of certain metals, etc. on the 

development of rancidity and the reversion of flavor in chips. 


(8) Retaining Crispness and Freshness of Chips: In recent years 
one of the most difficult and most widespread problems encountered by 
the potato chip trade is the prevalence prematurely of stale, rancid, 
flaccid chips on retailers’ shelves. A study is needed of the many fac- 
tors contributing to this costly phase of the potato chip industry. Some 
of the research needed now is of the following: 


(a) processing practices that will retard or eliminate absorption 
of moisture in chips between time of frying and packaging 
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Potash and Potatoes 


Potatoes are greedy feeders on potash. They remove more of 
this plant food from the soi] than nitrogen and phosphoric acid 
combined. For a good yield of No. 1’s your soil and fertilizer 
should supply at least 200 Ibs. of available potash (actual K,O) 
per acre. ( onsult your official agricultural adviser or experiment 
station about the fertility of your soil. Write us for additional 


information and literature on how to fertilize your crops. 


American Potash Institute, Inc. 


1155 Sixteenth St.. N. W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation 
Potash Company of America . United States Potash Company 
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(b) a study of the effects of conditioning of packaging rooms on 
the freshness of chips 


(c) determine the optimum temperature of chips at time of 
packaging. 


(d) develop quick methods of determining moisture content of 
chips. 


(9) Most Efficient and Practical Type of Packaging: Much of 
the cost of chip manufacturing and sales is in the package. It is im- 
portant that the container have sales appeal as well as to keep the chip 
in the best edible condition for a reasonable length of time. More 
research is needed on the effect of packages, plasticizers, glues and 
other packaging materials on the following factors: 


(a) development of rancidity 
(b) flavor reversion 


(c) crispness 

(d) entrance of light and air 

(e) penetration of moisture 

(f) absorption of oil from the chips 
(g) breakage of the chips 


Other factors important in chip manufacturing which should receive 
further attention are— 


(10) Studies on the retardation of oil decomposition during frying 
by use of nitrogen or other methods. 


(11) Effects of various types and methods of fat filtration on 
quality of chip, deterioration of frying fats, etc. 


(12) Development of rapid, accurate method of measuring oil con- 
tent of chips. 


It is our hope that we will be able to arouse the interest of various 
institutions such as the U.S.D.A. Regional Research Laboratories and 
State Agricultural Experiment Stations to participate in solving some 
of the problems listed above. Other problems may be given consideration 
by large manufacturers of fats and oils, bag and package manufacturers, 
Package Institute, and other organizations interested in this industry. 
Potato chips are manufactured in every state in the country and repre- 
sent an annual consumption of about 8 pounds of the 108 pounds of 


potatoes per capita in the country. (Ora Smith, Cornell University, 
Ithaca, N.Y.) 
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COMPOSITION AND USES OF POTATO FLOUR 


Potato flour has been mentioned prominently in the news during 
1948 and 1949 since 448,000,000 pounds were shipped to Europe and 
used in bread and soups, principally in the Berlin airlift. 


Potato flour was first made and used extensively during World 
War I in bread. In order to obtain composition data or government 
purchase of potato flour, 95 commercial and 5 samples from the Eastern 
Regional Research Laboratory were analyzed. Commercial samples 
came from Pennsylvania, Minnesota, Idaho, Nebraska, Washington, 
Maine, California, Oregon, Maryland, Michigan, Utah, Colorado, Vir- 
ginia, and New York. The potato flours contained an average of 8.1 
per cent moisture and the following constituents, expressed on the dry- 
weight basis: 78.1 per cent total assimilable carbohydrate, 4.40 per cent 
total ash, 0.07 per cent hydrochloric acid-insoluble ash, 10.21 per 
cent protein, 1.82 per cent crude fiber, and 0.27 per cent crude fat. 


The significance of high values for acid-insoluble ash is unknown. 
It may be that the potatoes were not well washed in some cases, but 
high values are sometimes inherent in potatoes. 


There were no striking differences in composition flour produced 
in different regions. Carbohydrate was about 2 per cent lower in the 
samples from the Northeastern states than in the samples from the 
Southern and Western states. Protein, however, was 2 per cent lower 


in the samples from the Western states than in the samples from the 
other two regions. 


The 1948 specifications allowed 4.75 per cent total ash and 0.07 
per cent acid-insoluble ash, which were based on the few analyses of 
potato flour existing at that time. Most of the 1948 samples contained 
less than 4.75 per cent total ash, but 24 of the 94 commercial samples 
contained more than 4.75 per cent total ash. Low total ash samples 
contained low acid-insoluble ash, but high total ash samples did not 
have high acid-insoluble ash, indicating good washing. The Production 
and Marketing Administration, of the U.S.D.A. has indicated that it 
will revise ash specifications for future purchases. Snyder et al. 
analyzed the whole and various parts of the potato and found the 
following ash content, dry basis: whole tuber—4.8 per cent, skin-9.0 
per cent, cortical layer-6.5 per cent, and interior flesh-4.2 per cent. 
Skin contains more ash than other parts yet it has a minor effect on 
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the content of the whole tuber. In analysis at the Eastern Regional 
Research Laboratory, 30 commercial samples of potato flour produced 
from peeled and 29 samples produced from unpeeled potatoes contained 
4.39 per cent and 4.42 per cent total ash respectively on the dry weight 
basis. Evidently variations in ash content due to other factors such as 
location of growth and potato variety have minimized the ash difference 
traceable to presence or absence of skin. 

It is estimated that go per cent of the potato flour is now used by 
the baking industry, mostly in breads. Two to 3 per cent is the 
optimum quantity in regular white bread, while approximately 6 per 
cent is used in the specialty, potato bread. It is used because it aids 
fermentation, gives better loaf porosity, texture, and flavor. It in- 
creases water absorption up to a certain limit, makes better toast, and 
gives added bloom or color to crackers. Small amounts are used in 
soups, meat products, and macaroni. It is also used as an attractant in 
insecticides. 

(Rk. H. Treadway, Eastern Regional Research Laboratory, 
L.S.D.A., Philadelphia, 18, Pa). 
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caicium insures greater coverage and vields 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE. OHIO 


Manufacturers of Various Forms of Lime 
and Limestone Product+ 


Corrosive Sublimate 
Yellow Oxide Mercury 


Hermodin (Available in powder or liquid form) 
Hormodin is the root forming chemical developed by 
The Boyce Thompson Institute for Plant Research, Inc. 


Write for descriptive literature 


MERCK & CO., Inc. RAHWAY, N. J. 
Manufacturing Chemists 
New York, N.Y. © Philodelphia, Pa. © St. Lovis, Mo. 
Elkton, Vo. Chicago, lll. Los Angeles, Calir 
In Canada: Merck & Co., Ltd. 
Montreal Toronto Valleyfielé 
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SPEEDS YOUR PREPACKAGING 
... MAKES IT MORE PROFITABLE! 


Bagging Table... 


Prepackaging of potatoes, orlions, oranges, lemons, 
grapefruit and other similar fruits and vegetables 
can be handled more efficiently with either of 

the new FMC bagging tables. The 4-station, all-steel 
portable model, illustrated, can be plugged into 
any 110-volt electrical outlet. Overall 
dimensions are 14’ x 31” x 39”. It is powered 

by a %& h.p. geared motor, A 20-station 
stationary, all-steel model, is driven by a 

2% h.p. motor. Dimensions are 27’ x 63” x 42”. 
One operator handles 2 stations 
on both models. Four types of 
bagging heads are available 
to meet all requirements. 
You can use an FMC 
bagging table in your 
operations — investigate now! 
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University Microfilms 
313 North 1st St 
Ann Arbor Michigan 


Make Sure Your 
Tomato Crop— 


ROWERS who count on tomatoes for 
their big money crop know /t pays 

to spray the Iron Age Way. Regular Iron 
Age Spreyers, like the tractor-mounted 
unit shown here—equipped with special 
tomato booms for spraying 3 to 16 rows, 
with 3 to 6 nozzles per row depending on 
row width—assure complete penetration, 
maximum coverage, lower spraying costs. 


The famous Iron Age Pump maintains 
high pressures needed under all spraying 
conditions, and still takes a beating season 
after season without breakdowns. Here’s 
what some Iron Age users say: ‘Sprayed 
over 155 acres the full season without 
putting a wrench tomy pump”. . . “Get 
better coverage with Iron Age than any 
other sprayer I've ever seen.” 


PLANT AMO SPRAY THE [ROW AGE WAY 


Growers report better protection with 


IRON AGE TOMATO SPRAYERS 


Whatever your acreage or your crop, it 
will pay you to find out how Iron Age 
spraying can give you greater coverage at 
lower cost. Sprayer models for every 
grower . . . 8 pump sizes, 6 to 50 gallon 
capacities. See your Iron Age Dealer, or 
write to: 


YORK, PA. 


POTATO AND VEGETABLE PLANTERS RANSPLANTERS 
SPRAYERS - DUSTERS = POTATO DIGGERS - WEEDERS 
MANURE SPREADERS + CONVEYORS - WICE PRESSES 
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A. B. Ferquher Company 
Farm Equipment Division 
3401-M Duke St., York, Pennsylvania, 


